The development of titanium alloy deep-diving equipment is first summarized, and the desired properties of titanium alloy materials are then analyzed considering the characteristics of the deep-sea service conditions. Technical challenges faced by the application of deep-diving equipment are also introduced, including stress corrosion, compressive creep, microstructure evolution, property attenuation, and dynamic response under impact loading. Finally, key technologies in engineering application are summarized, such as large-size materials, application evaluation, and efficient construction. To satisfy the urgent demand for titanium alloy equipment in the deep-diving field, we propose to further increase basic research and engineering application of titanium alloy materials, and promote innovative application.
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